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DETAILED ACTION 
Information Disclosure Statement 
In view of applicant's response dated 6/25/07, no further action by the examiner is considered to 
be outstanding on the IDS dated 1/3/05. 

Response to Arguments 

Applicant's arguments with respect to claims 1-3, 5-12 have been considered but are moot in view 
of the new ground(s) of rejection as explained hereunder. 

Applicant has amended claims 1, 2 by adding new limitations (for example in claim 1 - "said 
pattern portion, said plurality of electrodes and insulating films have pores for sensing". Further applicant 
has cancelled claim 4. 

Accordingly claims 1, 2, 5-12 are now pending and active. 

Reference (US Patent No. 5,451,784 - Loewenhardt et al) when combined with Ma et al and 
Smesny et al reads on limitations of amended claim 1 . Accordingly claims 1, 5, 6, 9 and 12 have been 
rejected under 35 USC 103 (a) as explained below. Balance claims 2, 7, 8, 10 and 1 1 have also been 
rejected under 35 USC 103 (a) as explained below. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject matter 
sought to be patented and the prior art are such that the subject matter as a whole would have 
been obvious at the time the invention was made to a person having ordinary skill in the art to 
which said subject matter pertains. Patentability shall not be negatived by the manner in which 
the invention was made. 

This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was commonly 
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owned at the time any inventions covered therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor and invention dates of 
each claim that was not commonly owned at the time a later invention was made in order for the examiner 
to consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 
35 U.S.C. 103(a). 

Claims 1, 5, 6, 9 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ma 
et al (US Patent No. 6,576,922) in view of Smesny et al (US Patent No. 5,444,637) and Loewenhardt 
et al (US Patent No. 5,451,784). 

Regarding Claim 1 : Ma et al teach an apparatus (Figures 2, 6, 9-13) comprising: 
an on-wafer plasma monitoring apparatus 1 12 (Figure 2) comprising: 

a ferroelectric (FE) capacitor 10 with antenna 114 (one or a plurality of sensor sections) provided 
on a substrate 1 1 8 and includes a pattern portion, which is a plasma treatment target, and a plurality of 
electrodes 126, 122 with insulating film 124 between the electrodes, and where the uppermost electrode 
126 has same potential as that of substrate 18 (through resistor 142, upper and lower vertical conductive 
portions 127, 128 and antenna 1 14 respectively. 

Ma et al teach on-wafer sensors but do not explicitly teach said pattern portion, said plurality of 
electrodes and insulating films have pores for sensing, and also do not teach a power source unit and an 
I/O unit that inputs/outputs signals from to/outside and where the power source unit takes out power from 
plasma potential or takes out power from photo-electromotive force of a PLZT device. 

Smesny et al teach a plasma sensing apparatus (Figures 1 , 2) comprising: 

A wafer 10 with plurality of sensors 12, a power source 16 that can use plasma photon energy and 
coverts it to electrical energy, a signal acquisition and conditioning unit 1 8 with processor 20 (like an I/O 
unit) that receives/sends signals from outside (through external control circuit 22) [column 6, line 35 to 
column 7, line 50]. 
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Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to provide the plasma monitoring system with power source unit and I/O unit as taught by 
Smesny et al in the apparatus of Ma et al to enable operation of various sensors/other circuits on the 
wafer. 

Ma et al in view of Smesny et al do not teach said pattern portion, said plurality of electrodes and 
insulating films have pores for sensing. 

However providing opening (pores) in the insulating layer and electrodes for monitoring ion 
energy is known in the art as per reference cited hereunder. 

Loewenhardt et al teach an apparatus for ion energy measurement during semiconductor wafer 
processing (Figures 1, 2, 4, 5) comprising: 

a monitoring wafer 102 with ion energy analyzers 104, and pattern portion having layers of 
insulation 202, 208, 214 with apertures (pores), grids 206, 212, 218 (electrodes) with pores, and where a 
collector electrode 200 is disposed at the bottom of the sensor section that measures ion current and 
enables to obtain ion energy distribution (column 3, line 30 to column 6, line 15). 

It would have been obvious to one of ordinary skill in the art at the time of the invention to 
provide pores in the insulation layers and in the electrodes as taught by Loewenhardt et al in the apparatus 
of Ma et al in view of Smesny et al to obtain accurate ion energy profile through collector electrodes 
disposed at the bottom of the pores. 

Regarding Claims 5, 9: Smesny et al teach that the test wafer includes an input probe that can 
receive optically transmitted information (would include photon detector) [column 5, lines 1-22]. 

Regarding Claim 6: Loewenhardt et al teach that the apparatus (Figures 1 , 2) includes a 
monitoring wafer 102 with ion energy analyzers 104 and where a collector electrode 200 is disposed at 
the bottom of the sensor section that measures ion current and enables to obtain ion energy distribution 
(column 3, line 30 to column 6, line 15). 
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Regarding Claim 12: Loewenhardt et al teach probes 106 that can measure ion current (Figure 2 
and column 6, lines 1-15). 

Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ma et al (US Patent 
No. 6,576,922) in view of Smesny et al (US Patent No. 5,444,637) and Loewenhardt et al (US Patent 
No. 5,451,784) as applied to Claim 1 and further in view of Ma (US Patent No. 6,673,636). 

Regarding Claim 2: Ma et al ('922) in view of Smesny et al and Loewenhardt et al teach all 
limitations of the claim including plurality of electrode separated by insulation layers, but do not teach 
that plurality of electrodes of sensor section are aluminum electrodes and space between each of 
aluminum electrodes is insulated by gamma-A1203. 

Ma ('636) teach an apparatus (Figures 5-7) for real time measurement of plasma parameters and 
comprising of a silicon substrate 601 provided with an aluminum electrode 604 in a patterned portion of a 
resist layer and where there is an insulator layer 603 of Aluminum oxide (AI203) provided between ' 
substrate and the electrode 604, Further, it is known in the art to use anodization, that is, aluminum oxide 
(gamma-AI203) as insulating layer over silicon wafers (column 3, line 1 to column 4, line 20 and column 
5, line 1 to column 6, line 65). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use aluminum as electrode material and aluminum oxide as insulator material as taught by 
Ma et al ('636) in the apparatus of^Ma et al ('922) in view of Smesny et al and Loewenhardt et al, due to 
aluminum being a known good conductor suitable for plasma processing environment and aluminum 
oxide having better anti-corrosion properties than other comparable materials like Si02. 

Claims 7, 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ma et al (US 
Patent No. 6,576,922) in view of Smesny et al (US Patent No. 5,444,637) and Loewenhardt et al (US 
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Patent No, 5,451,784) as applied to Claim 1 and further in view of Toyoda (US Patent No. 
6,462,328). 

Regarding Claim 7: Ma et al in view of Smesny et al and Loewenhardt et al teach all limitations 
of the claim including use of photon detectors as sensors, but do not teach photo detector detects light 
made incident into a pattern by photo-induced current generated in an insulating film. 

Toyoda teaches an apparatus (Figure 5) that includes photosensors Dr, Dc that detect light after 
passing through silicon oxide (insulating film) 40, 38, 25 and where the electric current is proportional to 
the amount of incident light (column 5, lines 38-58). 

It would have been obvious to one of ordinary skill in the art at the time of the invention to 
manufacture photo-detection sensor as taught by Toyoda in the apparatus of Ma et al in view of Smesny 
et al and Loewenhardt et al to obtain accurate an accurate measurement of light energy. 

Regarding Claim 8: Toyoda teaches that photo sensor includes an aluminum film (metal film) 42a 
formed on the oxide film 40 that helps to avoid scattering light reaching the light receiving sensor 
portions. Further, the dependence of light detected on the work function difference is a functional aspect 
that would depend upon the type of materials selected for the metallic and the oxide coatings and other 
related parameters. 

Claims 10, 11 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ma et al (US 
Patent No. 6,576,922) in view of Smesny et al (US Patent No. 5,444,637) and Loewenhardt et al (US 
Patent No. 5,451,784) as applied to Claim 1 and further in view of Pinnaduwage (US Patent No. 
5,896,196) 

Regarding Claims 10,11 : Ma et al in view of Smesny et al and Loewenhardt et al teach all 
limitations of the claim including use of spectrophotometer sensors, that incorporate specific bandwidth 
optical filters using chip fabrication techniques for measuring plasma parameters like ion current flux, 
charge particle (like ions) density etc. 
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Ma et al in view of Smesny et al and Loewenhardt et al do not explicitly teach use of 
spectrophotometric sensors for identification of radicals and ions by collision between ions/radicals and 
electrons generated by an electron gun. 

Pinnaduwage teaches an apparatus (Figures 1-3) where a glow discharge apparatus 10 has an 
analysis region 22 in which an electron beam is introduced from electrode 14 (electron gun) and positive 
and negative ions can be identified using optical spectrometer 54. Pinnaduwage also teaches that typically 
in prior art an electron gun is used as a source of electrons that collide with gas particles (column 1, line 
10 to column 32, line 30). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use ion radical identification techniques as taught by Pinnaduwage in the apparatus of Ma et 
al in view of Smesny et al and Loewenhardt et al to enable accurately identify ions and radicals using 
emission spectro-photometric techniques. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is 
reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing 
date of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on the date the advisory action 
is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the date of this final action. 
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